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Available online 31 May 2016Background:Despite the accumulation of studies examining the link between alcohol use and violence, no studies
to our knowledge have systematically set out to detect age-related differences in these relationships. This limita-
tion inhibits important insights into the stability of the relationship between alcohol use and violence among
youth across varying ages.
Method: Study ﬁndings are based on repeated, cross-sectional data collected annually as part of the National Sur-
vey on Drug Use and Health between 2002 and 2013. We combined a series of nationally representative cross-
sections to provide a multi-year string of data that, in effect, reﬂects a nationally representative non-traditional
cohort. We conducted logistic regression analyses to examine the cross-sectional association between non-
binge and binge drinking and violent attacks among youth between ages 12 (2002) and 24/25 (2013).
Results:With respect to the association between non-binge alcohol use and violence, the only signiﬁcant relation-
ship identiﬁed—while controlling for sociodemographic and drug use factors—was for youth at age 13 (2003;
OR = 1.97, 95% CI = 1.04–3.72). For binge drinking, we identiﬁed a distinct pattern of results. Controlling for
sociodemographic, drug use factors, and school enrollment, binge drinking was signiﬁcantly associated with vi-
olence between ages 13 (2003) and 20 (2010) with the largest odds ratios observed during the early adolescent
period.
Conclusions:Non-binge drinking is associatedwith violent behavior at age 13. Binge drinking was found to be as-
sociated with violence among youth through age 20; however, the relationship dissipates when youth arrive at
the legal drinking age of 21.
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).Keywords:
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youth1. Introduction
A vast body of research has documented the relationship between
alcohol consumption and interpersonal violence, including individual
and group ﬁghting, handgun use, violent attacks, intimate partner vio-
lence, arrest for aggravated assault, forcible rape, and homicide
(Cunningham et al., 2014; DeLisi, Vaughn, & Salas-Wright, 2015;
DeLisi, Vaughn, Salas-Wright, & Jennings, 2015; Reyes, Foshee, Bauer,
& Ennett, 2012; Salas-Wright, Hernandez, Maynard, Saltzman, &
Vaughn, 2014; Salas-Wright, Olate, & Vaughn, 2015; Shook, Vaughn, &
Salas-Wright, 2013; Stoddard et al., 2014; Vaughn, Salas-Wright,in part by the National Institute
A030310). The authors declare
manuscript.
, MA 02215., United States.
. This is an open access article underCooper-Sadlo, Maynard, & Larson, 2015). Evidence from prospective
studies suggests that alcohol use during adolescence increases risk for
violence during adolescence and into young adulthood (Craig, Morris,
Piquero, & Farrington, 2015; Maldonado-Molina, Reingle, & Jennings,
2010; Odgers et al., 2008; Reingle, Jennings, & Maldonado-Molina,
2011; Reingle et al., 2012). Simply stated, it is well established that alco-
hol use and violence are strongly interrelated risk-taking behaviors that
tend to peak during the adolescent years (Jennings & Reingle, 2012;
Olate, Salas-Wright, & Vaughn, 2011; Schulenberg & Maggs, 2002).
Despite the accumulation of studies examining the relationship be-
tween alcohol use and violence, important research gaps nevertheless
persist. For instance, although prior research has examined the concur-
rent and longitudinal links between alcohol use and violence, existing
studies on age and alcohol use havenot examined the stability of the ob-
served relationships by individual – level age (Bye & Rossow, 2010;
Maldonado-Molina et al., 2010). This is noteworthy as this inhibits im-
portant insights into the stability of the relationship between alcoholthe CC BY license (http://creativecommons.org/licenses/by/4.0/).
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critical need for investigating cross-sectional links between varying
types of alcohol use (e.g., any drinking versus binge drinking) and vio-
lence during adolescence and into young adulthood (Salas-Wright,
Vaughn, & Reingle Gonzalez, 2016). Such data could inform the devel-
opment and applicability of prevention and intervention programs de-
signed to target both alcohol use and violence among youth in the
United States.
1.1. The present study
Wesought to address the aforementioned gaps by systematically ex-
amining the relationship between alcohol consumption and violence
using data from the National Survey on Drug Use and Health (NSDUH)
collected between 2002 and 2013. Speciﬁcally, wemade use of repeated
cross-sectional data to construct an analytic sample that reﬂects a na-
tionally representative non-traditional cohort of American youth who
were 12 years old in 2002 and 24/25 in 2013. With this unique sample,
we conducted a ﬁne-grained analysis of the concurrent association be-
tween non-binge and binge alcohol use and violence for each age
group between ages 12 and 24/25 while controlling for
sociodemographic, drug-related, and school enrollment confounding
variables. In effect, the present study provides a nuanced portrait of
the relationship between alcohol use and violence in the lives of a co-
hort of American youth across the spectrum of adolescence and young
adulthood between 2002 and 2013.
2. Method
2.1. Sample and procedures
Study ﬁndings are based on repeated, cross-sectional data collected
annually as part of the NSDUH between 2002 and 2013. Each year the
NSDUH provides population estimates of substance use and health-re-
lated behaviors in the U.S. general population on the basis of a new,
non-overlapping national sample. To improve the precision of drug
use estimates, adolescents (age 12–17) and young adults (ages 18–
25) are oversampled. Since 2002, a total of 668,012 respondents (in-
cluding 216,852 adolescents and 221,976 young adults) have complet-
ed the NSDUH survey. The NSDUH design/methods are summarized
brieﬂy here; however, a detailed description of the study procedures
is available elsewhere (see SAHMSA, 2014).
In the current study, in order to approximate a longitudinal cohort
study design, we utilized the “mutoscope” approach to analyzing re-
peated, cross-sectional data constructed as a panel (see Frost, 1939;
Seedall & Anthony, 2015). Speciﬁcally, we combined a series of nation-
ally representative cross-sections of youth to provide amulti-year string
of data that, in effect, reﬂects a nationally representative cohort. To be
clear, the data analyzed are not repeated annuals assessments of the
same individuals between the ages of 12 and 25. Rather, we have uti-
lized an approach in which we began with a nationally representative
sample of 12-year-olds in 2002 and, with each subsequent year, select-
ed a refreshed and non-overlapping subsample of youth that
corresponded in age to the original nationally representative sample
from 2002 (e.g., 13-year-olds in 2003, 14-year-olds in 2004, 15-year-
olds in 2005, and so onup to 24–25year olds in 2013). Such an approach
to repeated, cross-sectional data is a highly efﬁcient manner of creating
a sample that is conceptually akin to a longitudinal cohort while obviat-
ing challenges related to attrition, respondent interdependence, and
measurement reactivity (Anthony, 2010). Although the cohort is not
perfectly selected—most notably because the NSDUH combines youth
ages 22–23 and 24–25—we believe it nevertheless provides a meaning-
ful approximation of the cohort of youth born in 1990. Our ﬁnal analytic
sample is comprised of 38,233 respondents ages 12–25 who constitute
the equivalent to a nationally representative cohort of youth in theUnit-
ed States between the years of 2002 (age 12) and 2013 (age 24/25).2.2. Measures
2.2.1. Alcohol use
We examined both binge and non-binge alcohol use. Respondents
were classiﬁed as having taken part in binge alcohol use if they reported
consumption of “ﬁve or more drinks on the same occasion on at least
one day in the past 30 days”. The NSDUH interview guide clariﬁes that
“occasion” refers speciﬁcally to “at the same time or within a couple of
hours of each other”. Respondents were classiﬁed as having taken part
in non-binge alcohol use if they reported having one or more drinks in
the past 30 days but no binge alcohol use. Youth who reported no alco-
hol use in the previous 30 days were deemed not current users (i.e., “no
use”). While there are some subtleties with respect to the private con-
sumption of alcohol in a handful of states, the NationalMinimumDrink-
ing Age Act of 1984 prohibits the purchase and public possession of
alcoholic beverages under the age of 21.2.2.2. Violence
Involvement in violence was examined on the basis of the following
question: “During the past 12 months, how many times have you
attacked someone with the intent to seriously hurt them?” Consistent
with recent NSDUH-based studies, youth reporting one or more in-
stances of violent behavior were coded as 1 and all other youth coded
as 0 (Salas-Wright, Vaughn, & Maynard, 2013; Vaughn, Salas-Wright,
DeLisi, & Maynard, 2014). This measure of violence is the only vio-
lence-related question that is administered to both the adolescent and
young adult subsamples in the NSDUH. The NSDUH does not include
past 30-day measures of violence.2.2.3. Control variables
The following variables were used as sociodemographic controls:
gender (female, male), race/ethnicity (i.e., non-Hispanic white, Afri-
can-American, American Indian/Alaskan native, Asian, persons
reportingmore than one race, and Hispanic), and total annual family in-
come (i.e., less than $20,000; $20,000–$49,999; $50,000–$74,999;
$75,000 or greater). We also controlled for past year use of illicit drugs
(e.g., marijuana, cocaine/crack, hallucinogens, and other stimulants).
Further, school enrollmentwas dichotomized and included inmultivar-
iate models from ages 17 (2007) onwards to serve as a proxy of deviant
behavior. School enrollment variability was too small for children less
than 17 years old.2.3. Statistical Analyses
Descriptive analysis accounted for the complex sampling design and
observations were weighted due to the unequal probability of selection
of each primary sampling unit using Stata survey procedures (Table 1).
After, we analyzed and reported the prevalence estimates for non-
binge/binge alcohol use, as well as violent attacks for each year and cor-
responding age (i.e., 12 year olds in 2002, 13 year olds in 2003, and so
on) between 2002 and 2013 (see Fig. 1). Next, we conducted 24 sepa-
rate logistic regression analyses—controlling for sociodemographic fac-
tors and drug use—to examine the cross-sectional association between
non-binge and binge (see Table 2) alcohol use and violent behavior
among youth in the sample between ages 12 (2002) and 24/25
(2013). Notably, all statistical analyses are cross-sectional as we do
not have data to allow for intrapersonal comparisons over time. Odds
ratios (ORs) and 95% conﬁdence intervals (CIs) are presented to reﬂect
association strength.Multiplicative interaction termswere added to the
main effect multivariate model to determine whether the relationship
between alcohol use and violence varied by gender. Weighted preva-
lence estimates and standard errors are computed using Stata 15.1 MP
software (StataCorp, 2015).
Table 1
Sociodemographic distribution of sample (n = 38,233).
N (%)
Age
12 3111 (7)
13 3120 (7)
14 3139 (7)
15 3232 (7)
16 3159 (7)
17 3032 (7)
18 2811 (8)
19 2516 (7)
20 2388 (7)
21 2448 (7)
22–23 4707 (14)
24–25 4570 (14)
Gender (male) 18,876 (51)
Race/ethnicity
White 23,382 (60)
Black 5337 (15)
Hispanic 6202 (18)
Native American 575 (1)
Asian 1520 (5)
Multiple 1217 (2)
Income
b $20,000 10,007 (26)
$20,000–b$50,000 13,177 (33)
$50,000–b$75,000 6331 (16)
N$75,000 8718 (25)
Other drug usea 9648 (26)
School enrollment 27,658 (69)
a One or more responses to using illicit drug use, including marijuana, cocaine, crack,
hallucinogens, opiates, and other illegal, psychoactive substances.
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3.1. Description of study population
A description of the sample is provided in Table 1. The sample was
evenly distributed from ages 12–21 with prevalence rates around 6–Fig. 1. Prevalence of binge alcohol use and violent at7% but prevalence increased (14%) among those aged 22–25. The
sample was comprised of 51% (n = 18,876) males and the major-
ity of participants were White (60%). A majority of the partici-
pants (59%) reported a total annual family income of less than
$50,000. Twenty ﬁve percent of the children and youth reported
ever using illicit drugs and 69% of students reported being enrolled in
school.3.2. Patterns of alcohol use and violence in the epidemiological cohort
Fig. 1 presents the survey adjusted prevalence estimates and corre-
sponding 95% conﬁdence intervals for non-binge and binge alcohol
use aswell as violent attacks. Both forms of alcohol use increasedmark-
edly from age 12 (2002) to age 21 (2011) before beginning to level off
during the latter part of the young adult stage (i.e., ages 22–23 [2012]
to 24–25 [2013]). Violent attacks follow a distinct pattern in which vio-
lence reached its pinnacle at age 18 (2008; 9.48%) before decreasing
markedly during the young adult period (i.e., ages 19 [2009] to 24/25
[2013]).
Table 2 presents the odds ratios for the association between non-
binge and binge alcohol use with involvement in violent behavior.
With respect to the association between non-binge alcohol use
and violence, the only signiﬁcant relationship identiﬁed—while
controlling for sociodemographic and drug use factors—was for
youth at age 13 (2003; OR = 1.97, 95% CI = 1.04–3.72). In terms
of binge drinking, we identiﬁed a distinct pattern of results. Con-
trolling for sociodemographic and drug use factors, binge drinking
was signiﬁcantly associated with violent behavior between ages
13 (2003) and 20 (2010) with the largest odds ratios observed
during the early adolescent period. However, the 95% CIs—and
the less conservative 84% CIs (not shown)—for all signiﬁcant asso-
ciations overlap, thereby suggesting no differences in the magni-
tude of the association. There was no signiﬁcant interaction
between gender and alcohol use in regards to violence (data not
shown).tacks among youth in the United States, by age.
Table 2
Alcohol use and violent offending among youth ages 12–25 in the United States (2002−2013).
Non-binge alcohol use (used alcohol but fewer than ﬁve drinks at
the same time or within a couple of hours of each other)
Binge drinking (ﬁve or more drinks at the same time or within a
couple of hours of each other)
No Yes No Yes
% 95% CI % 95% CI AOR (95% CI) % 95% CI % 95% CI AOR 95% CI
Attack w/ intent to seriously injure
Age 12 (2002)
No 94.12 (93.04–95.04) 78.19 (52.44–92.10) 1.00 93.93 (92.83–94.88) 76.92 (57.46–89.16) 1.00
Yes 5.89 (4.96–6.96) 21.81 (7.90–47.56) 2.41 (0.79–7.36) 6.07 (5.12–7.17) 23.08 (10.84–42.54) 1.69 (0.41–7.00)
Age 13 (2003)
No 93.38 (92.14–94.43) 84.93 (75.19–91.28) 1.00 93.05 (91.81–94.10) 68.96 (56.13–79.41) 1.00
Yes 6.62 (5.57–7.86) 15.07 (8.72–24.81) 1.97 (1.04–3.72) 6.95 (5.89–8.18) 31.04 (20.59–43.87) 2.92 (1.49–5.72)
Age 14 (2004)
No 92.98 (91.58–94.17) 91.14 (84.72–95.02) 1.00 92.85 (91.49–94.00) 75.20 (64.97–83.22) 1.00
Yes 7.02 (5.83–8.41) 8.86 (4.98–15.28) 0.99 (0.53–1.84) 7.15 (6.05–8.50) 24.80 (16.78–35.07) 2.17 (1.08–4.38)
Age 15 (2005)
No 94.07 (92.85–95.09) 90.56 (85.47–93.99) 1.00 93.75 (92.58–94.75) 80.41 (74.49–85.23) 1.00
Yes 5.93 (4.91–7.15) 9.44 (6.01–14.53) 1.18 (0.61–2.26) 6.25 (5.25–7.42) 19.59 (14.77–25.51) 2.03 (1.27–3.23)
Age 16 (2006)
No 94.23 (92.76–95.41) 91.45 (86.44–94.72) 1.00 93.93 (92.55–95.07) 82.12 (77.29–86.12) 1.00
Yes 5.77 (4.59–7.24) 8.55 (5.28–13.56) 1.08 (0.58–2.03) 6.07 (4.93–7.45) 17.88 (13.88–22.71) 2.33 (1.50–3.62)
Age 17 (2007)
No 94.52 (93.04–95.70) 93.25 (89.58–95.67) 1.00 94.34 (93.00–95.43) 84.99 (81.19–88.13) 1.00
Yes 5.48 (4.30–6.96) 6.75 (4.31–10.42) 1.06 (0.59–1.92) 5.66 (4.56–7.00) 15.01 (11.87–18.81) 1.67 (1.08–2.58)
Age 18 (2008)
No 93.49 (91.67–94.94) 92.65 (89.08–95.12) 1.00 93.34 (91.76–94.64) 83.80 (80.10–86.93) 1.00
Yes 6.50 (5.06–8.33) 7.35 (4.88–10.92) 1.01 (0.57–1.79) 6.66 (5.36–8.24) 16.20 (13.07–19.90) 1.74 (1.20–2.51)
Age 19 (2009)
No 95.36 (93.55–96.68) 94.75 (90.73–97.08) 1.00 95.22 (93.63–96.43) 88.82 (85.66–91.36) 1.00
Yes 4.64 (3.32–6.45) 5.25 (2.92–9.23) 1.19 (0.55–2.61) 4.78 (3.57–6.37) 11.18 (8.64–14.34) 2.17 (1.42–3.31)
Age 20 (2010)
No 96.90 (95.10–98.05) 86.43 (92.50–98.34) 1.00 96.76 (95.19–97.82) 92.48 (89.96–94.41) 1.00
Yes 3.10 (1.95–4.90) 3.57 (1.66–7.50) 0.97 (0.46–2.07) 3.24 (2.18–4.81) 7.52 (5.58–10.04) 1.99 (1.15–3.44)
Age 21 (2011)
No 97.29 (95.24–98.48) 97.48 (95.24–98.68) 1.00 97.38 (95.99–98.29) 94.88 (92.94–96.31) 1.00
Yes 2.70 (1.52–4.76) 2.52 (1.32–4.76) 0.57 (0.22–1.51) 2.62 (1.71–4.00) 5.12 (3.69–7.06) 1.36 (0.73–2.55)
Age 22–23 (2012)
No 97.22 (95.04–98.45) 98.37 (97.27–99.03) 1.00 97.72 (96.50–98.52) 96.09 (94.89–97.03) 1.00
Yes 2.78 (1.55–4.96) 1.63 (0.97–2.73) 0.52 (0.25–1.06) 2.28 (1.47–3.50) 3.90 (2.97–5.11) 1.16 (0.61–2.22)
Age 24–25 (2013)
No 98.45 (97.22–99.14) 97.43 (95.45–90.56) 1.00 97.97 (96.93–98.67) 97.26 (96.18–98.04) 1.00
Yes 1.55 (0.86–2.78) 2.57 (1.43–4.55) 1.02 (0.40–2.63) 2.03 (1.33–3.07) 2.74 (1.96–3.82) 0.84 (0.45–1.56)
Note: Odds ratios (OR) adjusted for gender, race/ethnicity, household income, and illicit drug use (e.g.,marijuana, cocaine/crack, hallucinogens, and other stimulants). School enrollment was
included in multivariate models from 2007 onwards. OR and 95% conﬁdence intervals (95% CI) in bold are statistically signiﬁcant.
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Results from this study make a unique contribution to the literature
in that the relationship between alcohol use and violencewas examined
across speciﬁc ages. As a result, we have identiﬁed that the relationship
between alcohol use and violence was most robust for binge drinking,
and the association was not uniformly observed across all age groups.
This clear distinction in the varying relationship between alcohol use
(non-binge), binge drinking, and violence by age supports the hypothe-
sis that high-risk (binge) drinking, rather than occasional drinking, is
most closely coupled with violent behavior across ages 13 to 20.
Findings are also consistent with the literature on trajectories of al-
cohol use and violent behavior among adolescents and young adults
(Jennings & Reingle, 2012; Schulenberg & Maggs, 2002). Although the
prevalence of alcohol use increased with age (until after age 22), the
prevalence of violent behavior diminished between adolescence and
young adulthood. Research employing nighttime ﬁeld-based methods
with young adults has found a robust relationship between drinking al-
cohol twice weekly or more, drinking before a night out, and having
been involved in a physical ﬁght during a night out (Hughes,
Anderson, Morleo, & Bellis, 2008). Taken together, there is converging
evidence that the associations between binge drinking patterns and vi-
olent behaviors observed among young adults are detectable as early as
age 13.4.1. Study limitations
The ﬁndings from the present study should be interpreted in light of
several limitations. First, although the NSDUH data allowed us to con-
struct an analytic sample that reﬂects a nationally representative cohort
of American youth, the NSDUH data are fundamentally cross-sectional
as all individuals in the study were interviewed only once. That is, the
analytic sample used in this study was not comprised of youth
interviewed at age 12 and followed longitudinally throughout adoles-
cence and into young adulthood. Rather, we constructed a sample
based on repeated cross-sections of nationally representative data that
is conceptually akin—but certainly not identical—to a longitudinal co-
hort of youth (Seedall & Anthony, 2015). As such, we are unable to as-
sess within-person change and examine the prospective relationship
between alcohol use and violence. In the future, use of prospective, in-
tensive longitudinal study designs (including ecological momentary as-
sessments) would shed important light on the relationship between
alcohol use and violence. Second, all NSDUH data were derived exclu-
sively from self-report measures and, therefore, it is possible that ado-
lescent and young adult respondents may have under- or over-
reported their involvement in alcohol use and violence. Third, causal
statements are unwarranted due to the lack of information regarding al-
cohol use before, during, and after the perpetration of violence. Finally,
the scope of our ﬁndings is limited by our measurement of the primary
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these measures are useful in expanding our understanding of the rela-
tionship between violent assaults (which inherently require intent to
injure) and alcohol use (Olate & Salas-Wright, 2010; Salas-Wright et
al., 2013; Vaughn et al., 2014), particularly given that assault is the
most common form of violence in the United States (U.S. Department
of Justice, 2014).
4.2. Conclusion
To our knowledge, this study is the ﬁrst to deconstruct the relation-
ship between binge and non-binge drinking and violence systematically
across adolescents and young adults in the United States. Further, as
noted by Cheng, Cantave, and Anthony (2016), a major strength of
mutoscope methods is the ability to assess non-linear age-speciﬁc pat-
terns compared to using age as an indicator variable in logistic regres-
sion. Our ﬁndings indicated that while non-binge drinking is
associated with violent behavior only at age 13, binge drinking was
found to be robustly associated with violence among youth up through
age 20; however, interestingly, the relationship dissipates when youth
arrive at the legal drinking age of 21. Results suggest that alcohol and vi-
olence are interrelated in the lives of youth, but their association ap-
pears to be dependent on the youths' age and on the nature and
severity of their alcohol use. Future studies should seek to replicate
these ﬁndings using true cohort studies; this would allow an examina-
tion of potential mediators and moderators of these relationships, in-
cluding mental health symptomology, conduct and antisocial
personality disorders.
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